The reconsolidation hypothesis posits that memories that have been reactivated can be either enhanced or disrupted by pharmacological manipulation. Synaptic plasticity is presumed to underlie the reconsolidation process. Matrix metalloproteinases are proteins that regulate the extracellular matrix involved in plasticity events, and these proteins have recently been shown to influence learning and memory. However, all studies on the role of matrix metalloproteinases in learning and memory have employed tasks that rely on contextual cues. The goal of this study was to determine the extent to which FN-439 would disrupt the consolidation and/or reconsolidation of a fear memory associated with a conditioned stimulus that signaled tone-shock pairings and that was independent of contextual cues. Male Sprague-Dawley rats were given infusions of FN-439 (35 lg intracerebroventricular) 30 min prior to conditioning (toneshock paired association) or 30 min prior to a single reactivation session given 24 h after conditioning. Administration of FN-439 did not disrupt consolidation of the freezing response when the tone (conditioned stimulus) was presented. In contrast, FN-439 infusion disrupted reconsolidation of the fear memory in a reactivation-dependent manner. The reduced freezing behavior was not due to a decrease in general anxiety levels, since FN-439 had no effect on the percent of open-arm time or open-arm entries in an elevated-plus maze task. Thus, we demonstrated for the first time that matrix metalloproteinase inhibition in the brain is capable of disrupting the reconsolidation of a tone-shock association memory that does not depend on contextual cues. The finding that a fear response to a previously paired conditioned stimulus can be disrupted by treatment with an MMP inhibitor during a single reactivation session suggests that this class of compounds may have therapeutic potential for posttraumatic stress disorder and/or simple phobias.
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Introduction
An intriguing aspect of memory research is the recent realization that specific memories may be targeted for disruption by pharmacotherapies, indicating that the unwanted and persistent memories present in individuals with posttraumatic stress disorder (PTSD) may be diminished. Posttraumatic stress disorder is a psychological disorder affecting 8% of United States citizens (Guess, 2006; Iribarren, Prolo, Neagos, & Chiappelli, 2005) , and can develop when an individual experiences or witnesses a lifethreatening or traumatic episode such as a natural disaster, terrorist attack, violent personal attack or military combat (Iribarren et al., 2005) . Symptoms of an individual diagnosed with PTSD include intense fear, persistent increased arousal, persistent re-experiencing of the trauma, and avoidance of the stimuli associated with the trauma (Tiller, Kyrios, & Bennett, 1996) . These disturbances cause clinically significant distress in the individual, making it difficult to function in social or occupational settings.
The traditional consolidation hypothesis postulated that memory consolidation is initially labile after acquisition but becomes strengthened over time and as a result is less susceptible to amnesic treatment (Alberini, 2005; Sara, 2000) . However, several studies have shown that upon reactivation (recall of the memory), a wellconsolidated memory may return to a labile state, during which time it can be modified by pharmacological agents (Misanin, Miller, & Lewis, 1968; Nader, Schafe, & LeDoux 2000a; Przybyslawski, Roullet, & Sara, 1999; Przybyslawski & Sara, 1997) . Several pharmacological manipulations that disrupt consolidation also disrupt reconsolidation of the same task (Nader et al., 2000a; Przybyslawski et al., 1999; Sangha, Scheibenstock, & Lukowiak, 2003) . However, numerous studies have also shown that consolidation and reconsolidation have dissociable component processes (see Alberini, 2005; Nader, 2007 for review). For instance, infusion of an antisense oligodeoxynucleotide for brain-derived neurotrophic factor (BDNF) into the basolateral amygdala blocks consolidation but not reconsolidation of a fear
